A. This article presents a construction of all symmetric designs with parameters (70,24.8) on which the group Es 3 F,, operates so that the automorphism of order 7 operates fixed-point-free. A method based on enumeration of cosets in group is used for the construction.
Introduction
So far only one symmetric design for (70, 24, 8) is known [Z] . This design is self-dual and has a full automorphism group F,, x Z, of order 42. It was of interest to find a symmetric design with these parameters on which a large group of automorphisms (of order g > 70) would operate. We shall construct symmetric designs for (70, 24, 8) with a group of automorphisms Es 0 Fzl of order 168. Janko's method based on enumeration of cosets in group has been used for the construction [3].
Preliminaries
Let the group G of the order ICI =g operate on the symmetric design D with parameters (u, k,A). The G-orbits of the points and G-orbits of the blocks P,,P,,...,P,,B,,B,,..., B,, make a tactical decomposition of the design D [l] . 
The orbit structure of the group G on the design D is the matrix T=(pji) 1 <i,j <c which we shall present in the following form, 
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The group G operates on each G-orbit transitively so that [G: G,] = mi(ni) where G, is the stabilizer of a certain point (block) x from the ith orbit (i = 1,2,. . . , c). Consequently mi and ni appear as indices of certain subgroups in G, so that they are also divisors of 
If CI is an involution and .f'#O then i I+[ if k and 1. are both even,
3. Operation of the group G= Es 1 F,,
Let us assume that the group G=E8 1 F21 (a faithful extension of an elementary abelian group E8 of order 8 with the non-abelian group F,, of order 21) of order h~'ch=c,h-'dh=e,h~'eb=de).
If Z7 operates fixed-point-free, the lengths of all G-orbits on the design D are divisible by 7. Therefore, for the construction of the design, we shall use permutation representations of group G whose degree is divisible by 7, i.e. permutation representations with respect to the subgroups whose order is not divisible by 7, or more exactly with respect to the subgroups: The permutation form of all generators of the group G were obtained by means of a corresponding program (by Hrabe de Angelis). From this, among other things, Table 1 is obtained.
On the basis of Table 1 and of the possible number of fixed points of automorphisms on the design (relations (6) and (7)) it has been shown that the group G cannot operate in more than 4 orbits on the design D. On the same basis the possible orbit lengths have also been obtained. Ten different orbit structures It is not possible to index the 8 orbit structures shown in Fig. 1 . The orbit structures (1) to (6) were brought to contradiction on the basis of the possible lengths of stabilizer orbits on the G-orbits. For example, for orbit structure (l), subgroup On G-orbits of length 7, Z3 has one fixed point and 2 orbits of length 3. Consequently, block k cannot have 2 points from an orbit of length 7. For orbit structure (7) we obtain a contradiction on E,-invariable block 1 from the second block orbit. The automorphism c normalizes subgroup E4 = (d, e) which means that it permutates E,-orbits. On the basis of this we obtain that 11 n 1'1 > 8. There is no possibility of indexing the orbit structures (8). This was proved by means of a computer. The indexing fails on the representative of the second block orbit. 
Designs with two orbits
If the design D has the orbit structure (A), that is, if the group G operates in two orbits, then permutation representations of degrees 14 and 56 are used for the construction.
The orbit structure (A) can be indexed in 8 ways. For these 8 designs two isomorphisms have been found which determine two classes with 4 isomorphic designs each. By means of the statistics of the intersections of all block-triplets it was proved that the representatives of these classes are non-isomorphic. By dualizing one of them the other is obtained. So there is, up to isomorphism and duality, exactly one design and it is non-self-dual.
If the points of design are marked with 1,2, . ,70 it has the form as shown in Fig. 2 .
The statistics of the intersections of all block-triplets for the design AA and dual design AA* is as follows. 
Designs with three orbits
If the design D has an orbit structure (B), permutation representations of degrees 7, 14, 28 and 56 are necessary for indexing. By indexing 32 solutions are obtained. First by means of automorphism c and then by means of symmetry (i, i + 7) (i = 1,2,. . . ,7) of the points of the first and the second orbits, the number of designs is reduced to 8. It was found that there is an isomorphism which determines four classes each with two isomorphic designs. By the statistics of the intersections of all block-triplets it has been proved that the representatives of these classes are non-isomorphic. All the four are non-self-dual (the lengths of point orbits are not equal to the lengths of block orbits). So, up to isomorphism and duality, exactly four symmetric designs have been obtained. These designs given by the representatives of block orbits are shown in Fig. 3 .
All the design blocks are obtained by the operation of the automorphisms of the group G on the representatives of the orbits. More precisely, the set of blocks as per orbits is given by:
(k"',k'"'Ii=0,9 ,..., 6), (la',Id~',lea',leda'Ii=0,9 ,..., 6), (WI", mda', meat, medo' 1 i = 0, 9, . . ,6 )
The automorphisms used are given by
